I. Introduction
The CAPM's main prediction for the risk-return trade-off is that expected return of an asset is linearly and positively related to its market beta. However, studies show that the relationship between average returns of assets and the market beta risk is weak, especially in the post-1963 period. In addition, empirical work in asset-pricing has documented several patterns in returns that are not explained by the CAPM. These "anomalies" seem to be related to various factors, such as size, book-to-market and momentum, but it is difficult to identify these factors with a notion of risk that the investor cares about.
The multitude of evidence against the CAPM makes it important to re-examine the assumptions that the CAPM makes about investor preferences and risk attitudes. The CAPM and other traditional models of asset pricing are based on the Expected Utility (EU) theory framework. In the traditional models, investors' utility function for consumption or wealth is considered to be concave, implying risk aversion, and the investor's subjective probability estimates of future realizations of outcomes are taken to be unbiased estimates of outcome probabilities.
Numerous experiments by psychologists and economists, however, show that individuals systematically deviate in their behavior from the assumptions of the EU theory. Studies show that individuals care about changes in wealth (gains and losses with respect to a reference point) rather than wealth itself. Moreover, these studies provide strong evidence that an individual's probability beliefs are systematically biased, affecting the individual's risk attitudes. In particular, individuals overweight small probabilities (less than about 0.40) and underweight large probabilities 1 (greater than about 0.40) of both gains and losses. The S-shaped probability weighting function 2 , applied separately to decumulative probability of gains and cumulative probability of losses, is first concave and then convex ( Figure 1 ). This gives rise to a "four-fold pattern of risk-attitudes: risk seeking for gains and risk aversion for losses of low probability; risk aversion for gains and risk seeking for losses of high probability" (Tversky & Kahneman, 1992) .
1 Evidence of biases in probability beliefs is also provided by field studies on horse race bettors, for example Ali (1977) , Snyder (1978) , Ziemba & Hausch (1986) , that find that people underbet favorites and overbet long-shots. 2 Tversky & Kahneman (1992) , Camerer & Ho (1994) , Wu & Gonzalez (1996) and other studies, estimate the shape of the probability weighting function and consistently find support for the S-shaped form for the weighting function with an inflexion point at about 0.40. Studies, such as Tversky and Kahneman (1992) , Prelec (1998) , have suggested functional forms for the S-shaped weighting function.
Since the above pattern of risk-attitudes is in sharp contrast to the CAPM's assumption of global risk-aversion, it is important to consider the biases in investors' probability beliefs in an equilibrium asset-pricing setting in order to draw out accurate predictions regarding the riskreturn trade-off 3 . If in aggregate, investors display systematic biases in probability beliefs for gains and losses defined in terms of excess market returns, then it is possible that over some states-of-the-world (represented by excess market returns), the investors appear to be riskseeking. The implied risk-premium in such states-of-the-world, specifically the states of low probability and high positive excess market returns, would be negative. This could lead to a weak average return-beta relationship in tests that do not condition on the states-of-the-world.
In this paper, I study the implications of biased probability estimates of gains and losses, based on the Cumulative Prospect Theory (CPT) framework, for the cross-section of expected stock returns. The CPT 4 , developed by Tversky and Kahneman (1992) , accommodates the key regularities in decision-making under risk: a utility function in terms of gains and losses; and a Sshaped probability weighting function that transforms separately the cumulative probability of losses and decumulative probability of gains, producing the four-fold pattern of risk-attitudes.
In an equilibrium asset-pricing setting, the CPT based assumptions imply a marginal utility function in excess market returns that has the following form. In the domain of negative excess market returns (losses), the marginal utility function is first decreasing over small cumulative probability states, and then increasing over large cumulative probability states (this may not exist); in the domain of positive excess market returns (gains), the marginal utility function is first decreasing over large decumulative probability states, and then increasing over small 3 Recent studies in asset pricing, for instance Barberis, Shleifer, Vishny (1998) , Daniel, Hirshleifer, Subrahmanyam (1998) , , use behavioral assumptions in order to explain some of the anomalies of the CAPM. Further, studies such as Benartzi & Thaler (1995) , Barberris, Huang and Santos (2001) , explain facts about aggregate market such as equity premium puzzle and excess volatility based on Prospect Theory. Shumway (1997) uses loss aversion to explain the cross-section of expected returns. However, studies so far have not directly examined the implications of behavioral biases on investor's risk attitudes in various states-of-the-world and its impact on the cross-section of expected returns of risky assets. 4 CPT builds on the basic features of Prospect Theory, (Kahneman and Tversky, 1979) . In the original Prospect Theory the decision weight attached to an outcome was a non-linear transformation of the outcome probability. Under CPT the decision weight is taken to be a non-linear transformation of the cumulative distribution function of the gamble. decumulative probability states. The marginal utility function is, thus, different from the linear and decreasing marginal utility function in excess market returns implied by the CAPM.
I develop a framework that allows tests of restrictions on marginal utility, conditional on the states-of-the-world, implied by any model. The framework expresses the expected return of an asset in terms of its mean return in each of the regions (contiguous states-of-the-world represented by excess market returns) and the covariance of asset return with the marginal utility within each region. With the assumption that the marginal utility is a linear function of excess market returns within a region, the expected return of an asset can be expressed in terms of the asset's region mean return and its beta with the market return within each of the regions.
The coefficient of region mean return can be interpreted in terms of the deviation of the average marginal utility of a region from the overall average marginal utility. A negative (positive) coefficient implies that the marginal utility of the region is higher (lower) than the overall average marginal utility and assets that have higher returns in the region have lower (higher) average returns. Further, comparison of coefficients of mean returns of two adjacent regions allows comparison of marginal utility of the regions from which inference can be made about the riak-attitudes between the regions. An increasing marginal utility from the lower excess market region to the higher excess market return region implies risk-seeking, whereas a decreasing marginal utility implies risk-aversion. The coefficient of region beta captures the slope of the marginal utility within the region. A positive (negative) coefficient of region beta implies that the marginal utility is decreasing (increasing) within the region and hence implies riskaversion (risk-seeking).
The marginal utility function predicted by a given model, therefore, implies a set of testable restrictions on the coefficients of region mean returns and region betas. The coefficients can be estimated using FM cross-sectional regression with region mean returns and region betas as the characteristics. Time-series averages of the coefficients can then be used to test restrictions on marginal utility implied by the model.
I denote the small and large cumulative probability states in the domain of losses (negative excess market returns) as Regions L1 and L2 respectively, and the small and large decumulative probability states in the domain of gains (positive excess market returns) as Regions G1 and G2
respectively. Ordered from low excess market return states to high excess market return states, the regions are, therefore, L1, L2 5 , G2 and G1. The predictions of the CPT based assumptions for 5 Since, the cumulative probability of negative excess market returns is less than 0.5, Region L2 will be either non-existent or very small and I do not consider it in the tests.
the coefficients of the region mean returns are as follows. Consistent with the CAPM, the CPT based assumptions predict a negative coefficient of region L1 mean return implying that assets that have higher returns in the low cumulative probability states of negative excess market returns have lower expected returns. Further, both the CPT based assumptions and the CAPM predict that the coefficient of G2 region mean return will be greater than that of the L1 region mean return, indicating a decreasing marginal utility (risk-aversion). However, in contrast to the CAPM's prediction, the CPT based assumptions predict that the coefficient of G1 mean return will either be negative or less positive than that of the G2 mean return, indicating an increasing marginal utility (risk-seeking). The CAPM predicts a decreasing marginal utility and, therefore, a coefficient of G1 mean return that is positive and larger than the coefficient of G2 mean return.
The predictions of the CPT based assumptions for the coefficients of region betas are as follows.
Consistent with the CAPM, the CPT based assumptions imply a positive coefficient of region L1
and region G2 betas (risk-aversion within the region). However, in contrast to the CAPM, the CPT based assumptions imply a negative coefficient of region G1 beta (risk-seeking within the region).
I empirically test the predictions of the CPT based assumptions for the expected returnregion mean return and region beta relationship, using the NYSE/Amex/Nasdaq monthly stock returns data. In order to capture variations in the distribution of excess market returns with economic conditions, I use a regime-switching model and assume that the excess market return is drawn from a mixture of two normal distributions (regimes) 6 . I then define the regions of small/ large cumulative (decumulative) probability losses (gains) with respect to the parameter estimates of the distribution in the two regimes. The region mean returns and region betas of each stock is estimated over a 60-month period up to end of year t-1 and these are used as characteristics in the FM tests in year t. I perform FM tests both with individual stock characteristics and with portfolio characteristics assigned to each stock in the portfolio. However, in this period, the evidence of risk-seeking between regions G2 and G1 is also much 6 Ang and Bekaert (2002) , and other studies, estimate regime-switching models for stock market returns and find evidence that the equity returns are characterized by a normal regime and a bear market regime that has a lower mean return and higher volatility. The portfolio approach, where I first sort stocks into four groups based on the L1 mean return and then sort the stocks within each L1 mean return group into five portfolios based on the G1 mean return, produces some interesting variations in the portfolio returns. Within each L1 mean return group, the average portfolio return of the portfolio with higher G1 mean return is lower (in contrast to the CAPM prediction but consistent with the CPT based prediction). Within each G1 mean return group the average portfolio return is higher for the portfolio with more 
Assumptions and Implications for Marginal Utility
I consider a one-period world where the investor maximizes the terminal value of his risky portfolio under the assumptions of the Cumulative Prospect Theory (CPT). Though under the CAPM assumptions the investor would maximize the end-of-the-period portfolio wealth, under CPT the investor cares about changes in wealth with respect to a reference level. I assume that the reference level is the risk-free rate. This seems to be a reasonable assumption since the investor can earn the risk-free rate for sure by investing all his wealth in the risk-free asset and is likely to consider the return from risky portfolio to be a gain (loss) if he earns more (less) than the risk-free rate. Further, in accordance with the CPT, investor's probability beliefs are assumed to be systematically biased resulting in the four-fold pattern of risk-attitudes for excess portfolio returns. I assume that individuals are alike and a representative agent exists who holds the market portfolio.
Marginal Utility
Given the above assumptions, the representative agent that prices all assets behaves as if risk-averse for small cumulative probability negative excess market returns (Region L1), risk-seeking for large cumulative probability negative excess market returns (Region L2), risk-averse for large decumulative probability positive excess market returns (Region G2) and risk-seeking for small decumulative probability positive excess market returns (Region G1). Depending upon the extent of overweighting/ underweighting of probabilities and the distribution of excess market returns, regions L2 and G2 may not exist.
In the expected utility framework, risk-aversion (risk-seeking) implies a concave (convex) utility function and a decreasing (increasing) marginal utility function. The pattern of riskattitudes described above, therefore, implies that the marginal utility or the stochastic discount factor is decreasing in region L1, increasing in region L2 (if this exists), decreasing in region G2
and increasing in region G1. Thus, the marginal utility is a non-linear function of excess market returns and roughly has a shape of 'U' or 'W' depending on the distribution of excess market returns. This is in contrast to the marginal utility implied by the CAPM that is linear and decreasing in market returns. The CAPM's prediction of a decreasing marginal utility is a result of its assumption of global risk-aversion.
One of the features of the CPT is that individuals are more sensitive to losses than to gains (loss aversion). Loss aversion is incorporated in the CPT formulation by multiplying the utility in the domain of losses by a loss aversion parameter (a factor that is greater than 1 and has experimentally been estimated to be about 2.25). The marginal utility in any state-of-the-world in the domain of losses is, therefore, multiplied by the loss aversion parameter. A higher value of the loss aversion parameter implies a higher marginal utility in all states-of-the-world in the domain of losses, and a higher absolute magnitude of slope of the marginal utility function in the domain of losses.
The implication of stochastic discount factor for the cross-section of expected returns can be drawn from the basic principle of asset pricing E(r e i M) = 0, where r e i is the excess return of asset i and M is the stochastic discount factor or the marginal utility. This principle implies the following relationship between expected returns and covariance of asset return with the stochastic discount factor (noting that E(M)=1/R f ).
Equation (1) states that assets that have a higher covariance with marginal utility have lower expected returns and captures the basic principle that assets that have higher payoffs when the marginal utility is high (low) have lower (higher) expected returns. If marginal utility is linear in market returns, the above relationship can readily be converted into expected return-beta relationship. The CAPM predicts that the marginal utility is linear and decreasing in market returns, i.e. M = a + bR m , where b is negative. Substituting this function for M in equation (1) gives the following expected return-beta relationship This implies a declining marginal utility in market returns (proxy for wealth).
The marginal utility predicted by the CPT based assumptions is a non-linear function of excess market returns, where the excess market returns represents the states-of-the-world. In order to draw out testable implications for the expected return-risk relationship, I use the framework that I develop below.
Empirical Framework
Suppose there are 'N' states-of-the-world (any individual state is denoted as 'j'), with true state probability of state j equal to π j . Suppose contiguous states-of-the-world are combined into regions. Let there be 'K' regions (any individual region is denoted as 'k'). Now, conditioning on various regions, the covariance term in Equation (1) can be expressed as follows. 
where, π k = Σ jεRegion k π j, is the probability of region k, Proof of Equation (3):
Equation (3) expresses the expected return of an asset in terms of the asset's conditional mean returns and conditional covariance of asset return with marginal utility in each of the regions. If there is only one region (K =1), then E(M|k) = E(M), the 1 st term in equation (3) disappears and the equation collapses to equation (1). At the other extreme, if the number of regions is equal to the number of states (K = N), then the covariance term in equation (3) disappears and the equation reduces to the following form.
In contrast to Equation (1), the formulation in Equation (4) does not require a functional form for the marginal utility. The coefficient of asset return in state j is equal to: -R f π j {M j -E(M)}, where {M j -E(M)} is the deviation of marginal utility in state j from the average 8 This term is zero since
marginal utility. Models that have different implications for the marginal utility as a function of excess market returns imply different testable restrictions on the coefficients. For instance, the CAPM implies that the marginal utility is a decreasing function of excess market returns. So, the CAPM would imply that the coefficient of asset return in state j is negative for low r e m states and increasingly positive for high r e m states. Though by conditioning on individual states as in Equation (4), we avoid the need for specifying a functional form for the marginal utility, it is not possible to estimate the equation if the number of states is large -both because of econometric considerations and because π j will go to 0. Therefore, conditioning on regions, as in Equation (3), combines the flexibility of equation (4) (3), we have the following.
where
The coefficient, δ k , of conditional mean return in region k captures the deviation in the average marginal utility of a region from the overall average marginal utility. A positive (negative) δ k implies that the average marginal utility of region k is lower (higher) than the overall average marginal utility and assets that have higher returns in this region have higher (lower) expected returns. Further, if the coefficient (after adjusting for differences in π k ) of adjacent regions decreases (increases) from the low r e m region to the high r e m region, then the implied average region marginal utility is decreasing (increasing), indicating risk-aversion (riskseeking).
The coefficient, γ k , of conditional beta in region k captures the slope of the marginal utility within a region. Positive (negative) γ k indicates that the marginal utility is a decreasing (increasing) function of r e m in region k and implies risk-aversion (risk-seeking) within region k. If γ k is positive (negative), then assets with higher conditional beta in this region will have higher (lower) expected returns.
Empirical Specification and Testable Implications
I choose the regions to correspond with the states-of-the-world where the CPT based assumptions predict a different risk attitude, viz. regions L1, L2, G2 and G1 described before. I use the excess market return, denoted as (r Region L2 does not exist if the distribution of excess market return has a high mean (estimated subsequently using a regime switching model) and I do not consider it in the tests. Further, since there are few data points in region G2 and hence it is difficult to estimate the beta of region G2, β imG2 , I drop this term out. From equation (5), we then have the following specification:
The marginal utility function in excess market returns implied by the CAPM and the CPT based assumptions can be translated into the following testable implications for the coefficients, δs and γs, in equation (6). The deltas and gammas can be estimated as the coefficients in the following FM monthly cross-sectional regression:
CAPM CPT based assumptions
The time-series averages of deltas and gammas are then used to test the implications for the coefficients.
Empirical Evidence: Methodology and Results
I use the CRSP monthly stock return data of all stocks listed on the NYSE/Amex/Nasdaq that are common shares or rights (share code 10 and 11). For the market return, I use monthly value-weighted return of NYSE/Amex/Nasdaq stocks. To run the regression in (7), we need estimates of an asset's conditional mean returns and conditional betas in each of the regions. I describe the procedure below.
Definition of regions
The distribution of excess market returns may vary with the economic/stock market conditions and this would affect the cut-off values of the regions. For instance, the probability of the event that the monthly excess market return will exceed 2% is small during a recession and investors with biased probability beliefs would overweight this probability. However, the same event may have a high probability of occurring during a boom and the investors are likely to underweight the probability. In order to capture the variation in the distribution of excess market returns with economic conditions, I use a regime-switching model where the shifts between the regimes is governed by the outcome of an unobserved regime variable, s t , that follows a Markov chain process (see Hamilton, 1989) . I assume that the excess market return is drawn from a mixture of two normal distributions (regimes). I define the regions on the basis of parameter estimates of the distributions in the two regimes such that the probability that the excess market return is in region L1 or region G1 is 0.40. Table 1A presents Table 1B . In Regime 2, the probability that the excess market return is less than 0 is 0.36 and, hence, Region L2 does not exist.
I now classify the excess market return in any given month into one of the four regions as follows. The probability that the excess market return in a given month has been generated from ). This probability is computed as a by-product of the estimation of the regime-switching model (see Hamilton, 1989) . If the probability is greater than 0.5, then the excess market return data for that month is assumed to have been drawn from Regime 1, otherwise it is taken to be from Regime 2. Once the Regime has been determined, the definition of the regions for the relevant regime is used to classify the excess market return in any given month in the appropriate region. Table 1C contains the summary statistics of excess market returns in the regions for the period 1951-2001. During this period, the excess market return is inferred to be from Regime 1 in 110 out of the 612 months.
Estimation of asset's conditional mean return and beta in each Region
I estimate the asset's mean return and beta in each of the regions over a 5-year period. The region mean returns and region betas of the stocks estimated at the end of year t-1 are used in the FM regressions in each of the 12 months in year t. I exclude stocks that have a price of less than $5 anytime during the 5-year estimation period. Further, in order to have sufficient number of data points for each stock in each of the regions, especially for estimating the region betas, I
include only those stocks that have returns in all 60 months of the 5-year estimation period. Since the excess market returns is a mixture of two normal distributions, the marginal utility within a region can be considered to be a linear function of the excess market returns for a given regime.
This would imply that in equation (7) with a correlation of -0.48. This suggests that assets that have higher positive average returns when the excess market return is in Region G1, also tend to have higher negative average returns when the excess market return is in Region L1. Further, a stock's average return in region G1 is positively correlated with its beta in Region G1 (correlation of 0.23). Similarly, a stock that has higher negative average return in region L1 tends to have a higher beta in region L1 (correlation of -0.18).
Individual Stock Characteristics

FM test with Individual Stock Characteristics
As a preliminary test, I perform the FM test with individual stock characteristics as independent variables in the cross-sectional regressions. Table III standard error from 0. δ L1 is negative while δ G2 is positive, indicating that the marginal utility is decreasing from region L1 to G2. This result is consistent with the predictions of both the CAPM and the CPT based assumptions. Also, a positive γ L1 indicates that the marginal utility is decreasing within region L1 as predicted by both the CAPM and the CPT based assumptions. In contrast to the CAPM prediction, δ G1 is negative, and together with a positive δ G2 , is indicative that the marginal utility is increasing from region G2 to G1 providing evidence of risk-seeking behavior as predicted by the CPT based assumptions. Further, a negative δ G1 implies that stocks that have higher returns in region G1 have lower expected returns, in contrast to the CAPM's prediction of higher expected returns. There is some weak evidence of increasing marginal utility within the region G1 since γ G1 is negative in the test for the entire period. It, however, appears with a positive sign in the post-1963 period.
Much of the evidence against the CAPM is from research that covers the post-1963 period.
Interestingly, Panel B of Table III indicates stronger evidence for risk-aversion between regions L1 and G2 in the post-1963 period. δ L1 for this period is significantly negative. However, δ G1 also has a bigger negative magnitude and is 1.2 standard errors from 0 as compared to only 0.4 standard errors from 0 for the entire period. This suggests stronger risk-seeking behavior in the post-1963 period and a plausible reason for the CAPM's failure to adequately describe the crosssection of returns.
Portfolio approach
The individual stock mean return estimate in each of the regions may have a component of return that is not related to the systematic factors. Averaging a stock's return over the months when the market return is in the region under consideration during a 5-year period eliminates some of the unsystematic component of the stock's returns in the region. A longer estimation period, that averages a greater number of observations, may result in a lower unsystematic component but could violate the assumption of parameter stationarity. I, therefore, use the portfolio approach, that provides the benefit of averaging cross-sectionally across stocks, to arrive at the estimate of region mean return. The portfolio approach also reduces the error in the region beta estimates.
In order to create assets with sufficient dispersion in G1 mean return and to allow for variation in the G1 mean return that is unrelated to variations in the L1 mean return, I adopt a two-pass sort 9 (as in Fama and French, 1992) . I first sort stocks on L1 mean return into four groups, and then within each of the four groups I sort stocks on G1 mean return into five groups return group, the G1 mean return of the portfolios is increasing while the L1 mean return is fairly constant. Table IVB shows that the maximum absolute average correlation between region mean returns of the portfolios, using this methodology, is between L1 and G1 mean returns, with a correlation of -0.54. This is only marginally higher than the average correlation of -0.48 for the individual stocks. The correlation between other portfolio characteristics, especially those of the 9 Sorting just on G1 mean returns creates assets with high correlation between the G1 mean and L1 mean returns. The correlation is -0.96 for ten portfolios and -0.94 for twenty portfolios. This makes it difficult to disentangle the effects of G1 mean return and L1 mean return.
region betas with other variables are, however, higher now. In the FM tests, I report the results of the regressions both with and without beta (that imposes the restriction that the slope of marginal utility within a region is 0).
Portfolio returns
A benefit of the portfolio approach is that it allows a straightforward study of the crosssectional variation in the portfolio returns with the variations in portfolio characteristics, on the basis of which useful inferences may be drawn. Table V presents the average equal-weighted portfolio return. Together with Table IVA , it provides further supporting evidence for the hypothesis that stocks with higher G1 mean returns have lower expected returns (in contrast to the CAPM predictions but consistent with the CPT based predictions), while stocks that have higher L1 mean returns have higher expected returns (consistent with the predictions of both the CAPM and the CPT based assumptions).
Within any L1 mean return group, the portfolio with high G1 mean return has lower average return compared to the portfolio with low G1 mean return. This pattern is consistent with the riskseeking hypothesis. Alternative traditional explanations can be ruled out by looking at the portfolio characteristics. Within each L1 mean return group, the higher mean G1 return portfolios have higher G2 mean return, higher L1 beta, higher variance and also higher post-formation overall portfolio beta (Table VB) Within any G1 mean return group, the portfolio that has a higher negative L1 return has higher average return, consistent with both the CAPM and CPT based predictions. The difference between the large negative L1 mean return portfolio and the small negative L1 mean return portfolio is highest for the G1 group with small G1 mean returns. This difference is equal to 20 basis points per month for 1951-2001 period and 28 basis points per month for the post-1963 period. This is despite the fact that within any G1 group, the G1 mean returns is higher for the portfolio with large negative L1 mean return which would tend to lower the average return of this portfolio, given the evidence above.
Overall, the portfolio with the large negative L1 mean return and small G1 mean return has the highest average return, while the portfolio with the small negative L1 mean return and large G1 mean return has about the lowest average return, consistent with the CPT based assumptions. The pattern of the post-formation portfolio betas provides an explanation for the weak average return-beta relationship. Within any G1 mean return group, the betas are increasing from the small negative L1 mean return portfolio to large negative L1 mean return portfolio and the average return-beta relationship is positive, as predicted by the CAPM. This positive relationship is strongest for the small G1 mean return group. However, within any L1 mean return group, although the betas are increasing from the small G1 mean return portfolio to the large G1 mean return portfolio, the average return is decreasing implying a negative average return-beta relationship. The strongest negative relationship is for the large negative L1 mean return group.
Further, although the highest post-formation beta differential is between the portfolios with small negative L1 mean return/small G1 mean return (beta of 0.48) and large negative L1 mean return/ large G1 mean return (beta of 1.53), these two portfolios have negligible return differential. This is because, for the latter portfolio, the positive effect on the average return of a large negative L1 mean return is largely offset by a negative effect of a large positive G1 mean return. evidence of risk-seeking. In the test with only region mean returns, δ G2 is positive and δ G1 is negative, with both estimates 1.6 standard errors from 0. This implies that the average marginal utility of region G1 is higher than that of region G2. Further, the estimate of δ G1 of -0.0403
FM Test with portfolio characteristics
suggests that an average stock return of 4.77% per month in region G1 (Table IIA) and negative δ L1 , together with a positive δ G2 , provides evidence of a declining marginal utility from region L1 to G2, consistent with risk aversion. The estimates of δ L1 (-0.0704) and δ G2 (0.0943) suggest the following. Average stock return of -2.92% per month in region L1 implies a contribution of 0.21% per month or 2.47% per year to the stock's expected return, and average stock return of 1.41% per month in region G2 implies a contribution of 0.13% per month or 1.60% per year to the stock's expected return. In the test with region mean returns and betas, γ L1 is positive and 1.4 standard errors from 0, indicating that the marginal utility is decreasing within region L1. Although, γ G1 has the sign opposite to that predicted by CPT based assumption, it is only 0.32 standard errors from 0. Further, in this test, δ G1 is significant at 5% level indicating that on average the probabilities of this region are significantly overweighted, even though the pattern of higher overweighting of smaller decumulative probabilities within the region does not show up.
Sub-period Analysis
The predictions for expected returns are likely to hold only over a long sample period. Over shorter time-periods there could be significant departures from the predictions. As an analogy, if we look at a small sample of lottery ticket buyers that includes the lottery winner, it will appear as if the probability of winning the lottery was indeed quite high and that the ticket was underpriced. As a result, the lottery buyers will appear to be risk-averse instead of risk-seekers. The inference on the risk-return relationship could, thus, be reversed in a small sample where the empirical distribution of the realized returns deviates substantially from the population distribution. The objective of this sub-section is, however, to look at the general pattern of results in the decades starting with the 1950s and to find plausible explanations in cases of major departures from the predictions. Table VII provides the results of FM tests for the sub-periods. In full regression B, in all sub-periods except the 1950s (analyzed in a subsequent paragraph), δ L1 is smaller than δ G2 indicating risk-aversion, and δ G1 is smaller than δ G2 indicating risk-seeking. γ L1 is positive in all sub-periods except the 1980s (0.42 standard errors from 0), consistent with a declining marginal utility and risk-aversion within region L1. γ G1 is negative in three sub-periods implying riskseeking within region G1. In the sub-periods (1960s and 1970s) where γ G1 is not negative, δ G1 is significantly negative suggesting that the probabilities in region G1 are significantly overweighted on average, even though the smaller decumulative probability are not overweighted more than the larger decumulative probability within the region. A plausible reason for this in the 1970s (in the 1960s, the estimate of γ G1 is only 0.02 standard errors from 0) can be found by looking at the excess market return data when it is drawn from Regime 2 and is classified as region G1. In the 1970s, the ratio of the number of months that the excess market return in region G1 is higher than the average region G1 return of 4.47% to the number of months when it is lower than the average, is 0.84, as against a substantially lower ratio of 0.55 for the rest of the decades. Thus, even if the smaller decumulative probabilities are overweighted more than the larger decumulative probabilities with respect to the population distribution, they are likely to appear underweighted with respect to the sample distribution in the 1970s, reversing the sign of γ G1 .
The sign of δ L1 is negative in four sub-periods (except 1980s) in the full regression, indicating that higher returns in region L1 implied lower average returns in these sub-periods. In Regression B: δ G1 = -0.0839, t-stat= -1.67), implying that higher returns in region G1 implied lower average returns. The period 1998-2000 was marked by high market returns. In this period, excess market return corresponding to region G1 occurred in 19 out of 36 months implying a region probability of 0.53 against the population probability of 0.40. Even if investors overweighted region G1 with respect to the population distribution, it is likely to appear underweighted compared to the sample distribution of the realized returns, reversing the sign of δ G1 . In summary, in the post-1960 period, the deviations in the parameter estimates from the predictions of the CPT based assumptions in a given sub-period seem to be in large part due to significant departures of the distribution of realized returns in the sub-period from the population distribution.
In contrast to the above analysis, the deviations in the estimates of δs in the 1950s, from the predictions of the CPT based assumptions, does not seem to be attributable to sample distribution of realized returns of the sub-period. The probability of Region G1 and L1 calculated from the realized returns for the period is 0.43 and 0.35 respectively, only marginally different from the population probability of 0.40. A look at Panel B of Table VII shows that much of the deviation arises in the second half of the 50s. For the period 1951-1955 in Regression B, δ L1 is negative, δ G2 is positive and δ G1 although positive (and significant) is less positive than δ G2 in magnitude.
Further, consistent with CPT based predictions, γ L1 is positive and γ G1 is negative and significant.
A look at the excess market return data in the 1950s seems to suggest that the substantial deviation in the second half of the 1950s may be a result of "represenativeness bias". The excess market return had a very high mean in the late 1940s and early 50s combined with unusually low volatility in the 1950s. In the first half of the 1950s, the mean was 1.53% per month (standard deviation of 3.20%) as against a mean of 0.65% per month (standard deviation of 3.39%) in the late 1950s. If, in aggregate, the investors mistakenly assumed the sample distribution of returns in the recent past to be the population distribution ("representativeness bias"), then it is likely that even though the small probabilities of losses were overweighted with respect to the sample distribution in the early 50s, they were underweighted with respect to the realized sample distribution in the late 50s, giving rise to a positive δ L1 . Further, respresentativeness bias would imply a much higher cut-off for region G1. The cut-off as defined for the test would then incorrectly include part of region G2 where probabilities are underweighted. Region G1 could thus appear to be underweighted on average, resulting in a positive δ G1 .
VI. Conclusion
The G01 G02 G03 G04 G05 G01 G02 G03 G04 G05 G01 G02 G03 G04 G05 L01 -5.25 -5.36 -5.54 -5.76 -6.12 This table presents the equal-weighted portfolio returns. The portfolios are formed based on twopass sort: the stocks are first sorted on L1 mean return, r e iL1 , into four groups (L01 to L04), and then the stocks in each of the L1 mean return groups are sorted on G1 mean return, r e iG1 , into five portfolios (G01 to G05). L01 contains stocks with small r e iL1 (i.e. large negative excess returns in region L1). G01 contains stocks with small r e iG1 (i.e. small positive excess returns in region G1). All parameters are in percent per month. This table contains the sub-period time series averages of the coefficients of monthly FM crosssectional regressions. In the cross-sectional regression, the dependent variable is the individual stock excess return and the independent variables are the portfolio region mean returns and region betas assigned to each stock in the portfolio. T-stat is the parameter estimate over the time-series standard error and is indicated in italics under the parameter estimates.
Regression A: r e it = α 0t + δ L1 t r e pL1 t-1 + δ G2 t r e pG2 t-1 + δ G1 t r e pG1 t-1 + ε it Regression B: r e it = α 0t + δ L1 t r e pL1 t-1 + δ G2 t r e pG2 t-1 + δ G1 t r e pG1 t-1 + γ L1 β pmL1 t-1 + γ G1 β pmG1 t-1 + ε it Panel A: The decades -50s to 90s (120 months in each sub-period) 
